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Effects of Alcohol and Expectancy on Episodic Memory in Individuals Reporting Alcoholic Blackouts
William R. Miller, Paula Hertel, Carlos Saucedo, and Reid K. Hester
In a within-subject placebo design, 10 heavy drinkers reporting alcoholic blackouts showed significant decrements in episodic memory when receiving alcohol but not on days when a placebo was given. Parallel deficits were observed on recall and recognition measures. On placebo days, self-ratings of intoxication were related to the degree of observed performance decrement.
Memory deficits appear to be primarily pharmacologic rather than expectancy effects of drinking.
Memory blackouts are a common symptom of alcohol abuse, but they are not a normative experi ence among drinkers (Meilman, Stone, Gaylor, & Turco, 1990; Wells, Bushnell, Joyce, Oakley Browne, & Hornblow, 1991) . Surprisingly little experimental research has been devoted to this interesting memory anomaly (Goodwin, 1971; Goodwin, Crane, & Guze, 1969; Sweeney, 1989 Sweeney, , 1990 . Blackouts appear to be related to the well-established deficits in short-term memory (STM) observed during periods of acute intoxica tion, with decrements in retention of information presented during alcohol states attributable to inhibition of storage and consolidation processes (Hartley, Birnbaum, & Parker, 1978; Lisman, 1974; Miller, Adesso, Fleming, Gino, & Lauerman, 1978; Miller & Saucedo, 1983; Nathan, Goldman, Lis man, & Taylor, 1972) . Precisely what accounts for the STM deficits is less clear. One study reported a relationship between history of blackouts and ob served memory dissociation across states of intoxi cation (Kent et al., 1986) , and alcohol state dependent learning is a well-documented phenomenon (e.g., Lowe, 1984) . However, at tempts to explain STM effects in general, and (Lisman, 1974; Miller et al., 1978; Saucedo, 1980; Young, 1979) . Likewise, these effects have been hypothesized to result from alcohol-induced alterations in kind or quality of information process ing, but research by Hartley et al. (1978) failed to support this explanation.
The importance of cognitive expectancy factors in influencing alcohol-induced behavioral effects has been recognized since the landmark study by Marlatt, Demming, and Reid (1973) , which used a balanced placebo design. Numerous phenomena once attributed to the pharmacological actions of alcohol, including changes in sexual arousal, aggres sion, mood, and craving for alcohol, are now known to be partially if not primarily evoked by expectancy factors (Marlatt & Rohsenow, 1980) .
That such factors can influence cognitive perfor mance has been demonstrated by Williams, Gold man, and Williams (1981) , who found that subjects expecting alcohol but receiving tonic and subjects expecting tonic but receiving alcohol made more errors on cognitive tasks than did subjects in expectancy-congruent groups. Miller et al. (1978) used a balanced placebo design to study heavy drinkers' immediate and delayed recall of serial lists. They reported no effects of expectancy on memory but a clear influence of moderate alcohol doses on storage of information. The investigators did not, however, report data to suggest whether their expectancy deception had been successful, a critical consideration because the balanced pla cebo manipulation has been found to be highly susceptible to procedural variations (Marlatt & Rohsenow, 1980 ).
The present study used a within-subject design to examine the effects of alcohol and expectancy on delayed recall and recognition tasks for prob lem drinkers with a clinical history of alcoholic blackouts. We attempted to construct a laboratory analogue of the blackout phenomenon using higher blood alcohol levels than have been used in prior research and to study specific parameters of result ing acute deficits in memory performance.
Method

Subjects
Volunteer subjects who had been experiencing 
Results
Effectiveness of Expectancy Instructions
Memorial Perfonnance
The Within the placebo and sober conditions, however, the main effects of lists were not significant, suggesting a relative lack of proactive inhibition for these tasks. Thus, the alcohol condition alone produced a reliable decline in memorial perfor mance of both kinds.
Second, the performance difference between placebo and sober conditions in recalling words from the fourth list did not reach significance.
Likewise, the difference between placebo and sober conditions, collapsing across lists, was not significant, nor did this difference reliably interact with lists. Thus, performance of subjects in the placebo and sober conditions can be considered to be equivalent, with each subject serving as her or his own control.
Third, tests of within-subject correlation of fourth-list retention decrements (sober minus pla cebo) with final self-ratings of intoxication were performed as one final method of examining for expectancy effects upon memory. Ratings were negatively correlated with retention decrements, but the relationship was reliable only for the decrement in recall, F(1, 6) = 6.24, p < .047, MSe = 8.455. Eight subjects reported that they had experi enced a blackout during or following Session 1, whereas no subject reported having experienced a blackout with Session 2. The 2 subjects who re ported no blackout in Session 1 achieved peak BAC values of 128 mg% and 156 mg%, the lowest final BACs for the sample.
Discussion
Consistent with prior research (Hartley et al., 1978; Lisman, 1974) , we found memorial perfor mance to decrease as a direct function of rising BAC. We observed a slight though not reliable deficit in recall (but not recognition) within the placebo condition relative to the sober condition, and the degree of this decrement was found to be significantly related to self-rating of intoxication during placebo treatment. This latter result pro vides limited support for the findings of Vuchinich and Sobell (1978) and of Williams et al. (1981) , who reported cognitive performance decrements among subjects expecting but not receiving alco hol. Our findings are more consistent, despite procedural differences, with those of Miller et al. (1978) , who found no effect of expectancy on recall. Although we obtained a small but nonsignifi cant difference in a within-subject design not asking subjects to recall lists immediately, Miller et al. (1978) used a between-subjects design and did require within-session rehearsal of to-be-remem bered words. Such additional rehearsal may be sufficient to obviate any small differences due to expectancy (cf. Young, 1979) . Several of our sub jects reported anecdotally that they could override the effects of blackout if they "tried" while drinking.
The present findings also bear on the relative importance of storage versus retrieval deficits in alcoholic blackout. At first glance, the parallel deficits in recognition and recall are suggestive of a storage problem. Recall has been viewed (e.g., Crowder, 1976 ) as a two-stage process involving generation of complex search processes followed by a decision process applied to the result of the search. By the same reasoning, recognition is seen as a single-stage decision process applied to a memory representation that is automatically ac cessed through the presentation of the test item. Because, in our view, retrieval is not involved in the recognition process, large deficits in recogni tion performance indicate that storage of informa tion was impaired. This is consistent with the conclusions of several previous investigators (Hart ley et al., 1978; Miller et al., 1978) .
Another approach to recognition and recall provided by the theory of encoding specificity (Tulving, 1968) argues, however, that similar pro cesses are involved in both. Items are assumed to be stored together with their contexts. A recall test requires item retrieval given certain contextual cues, whereas recognition requires context re trieval given item cues, each before the decision phase is initiated. In the present study, the changes in context from input to testing primarily involved changes in the state of the organism (i.e., intoxi cated vs. sober). Therefore, the deficit in recogni tion performance may indicate failure to retrieve the context under which the items were viewed. Clearly this explanation would not eliminate the possibility of a storage locus for the effects. Al though we required subjects to repeat the items at the moment of input, we could not guarantee that similar organizational or integrative processes were in operation across experimental conditions ( al though Hartley et al., 1978, failed to find such differences in processing during alcohol states). Thus, it is possible that inability to retrieve the appropriate context for recognition items may have resulted from inferior interitem and context organization. This possibility, combined with the superior performance of intoxicated subjects on recognition versus recall measures ( cf. Gerrein & Chechile, 1977; Rosen & Lee, 1976) , suggests that both storage and retrieval effects may contribute to the retention deficits underlying the blackout phenomenon.
Similarly, the concept of transfer-appropriate processing (Morris, Bransford, & Franks, 1977) suggests a more complex mechanism than simple shallowness of processing as a function of intoxica tion. In this view, the durability of memory traces is related to one's goals and focus at the time of acquisition-what one desires to learn-a process likely to be influenced by intoxication.
Whatever the process by which it occurs, it appears that blackout is generated primarily, if not exclusively, by the pharmacological properties of alcohol and that expectancy effects make a rela tively small contribution to postintoxication am nesia. It remains to be determined precisely which aspects of pharmacologic intoxication ac count for this interesting and important clinical phenomenon.
